The asymmetric unit of the title complex, [Ag 4 W 2 S 8 -(C 25 H 22 P 2 ) 3 ]Á2C 3 H 7 NO, tris[ 2 -bis(diphenylphosphino)methane]-3:6 2 P:P 0 ;4:5 2 P:P 0 ;5:6 2 P:P 0 -5 -sulfido-2:3:4:5:6 5 S-3 -sulfido-1:3:4 3 S-tetra-2 -sulfido-1:3 2 S;1:4 2 S;2:5 2 S;2:6 2 Sdisulfido-1S,2S-tetrasilver(I)ditungsten(VI) N,N-dimethylformamide disolvate, contains two [WS 4 ] 2À anions, four silver cations, three bidentate-bridging bis(diphenylphosphino)-methane (dppm) ligands and two N,N-dimethylformamide (DMF) solvent molecules. The coordination geometry of each Ag atom is distorted tetrahedral. Two Ag ions are coordinated by 2 -S and 5 -S atoms, and by two P atoms from two dppm ligands, while the other two Ag atoms are coordinated by 2 -S, 3 -S and 5 -S atoms, and by one P atom from a dppm ligand.
Related literature
For related structures, see: Yu et al. (2001) . For general background to Mo(W)-Cu(Ag)-S clusters derived from tetrathiotungstate and tetrathiomolybdate [MS 4 ] 2À (M = Mo, W) synthons, see: George et al.(2000 George et al.( , 2003 ; Hong et al. (1997) ; Lang et al. (2006) ; Niu et al. (2005) ; Ren et al. (2006) ; Shi et al. (1995) ; Yu et al. (2001) ; Zhang et al. (2000 Zhang et al. ( , 2004 .
Experimental
Crystal data 
À3
Data collection: RAPID-AUTO (Rigaku, 2004 ); cell refinement: RAPID-AUTO; data reduction: RAPID-AUTO; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEPIII (Burnett & Johnson, 1996) and ORTEP-3 for Windows (Farrugia, 1997) ; software used to prepare material for publication: SHELXL97. (M=Mo, W)) have been extensively investigated due to their rich structural chemistry (Zhang et al., 2000; Zhang et al., 2004; Lang et al., 2006; Ren et al., 2006) and potential applications in biological systems (George et al., 2000; George et al. 2003) , and optical materials (Shi et al., 1995; Hong et al., 1997; Niu et al., 2005) 2-anion bridges four Ag atoms. In both anions three sulfur atoms are coordinating to silver atoms whereas the W=S unit remaining intact. There are three kinds of bridging S atom: µ 2 -S (atoms S1, S3, S6 and S7, each is bonded to one W and one Ag atom), µ 3 -S (S2, bonded to W1, Ag1 and Ag2) and µ 5 -S (S5, bonded to W2 and four Ag atoms).
In complex 1, Ag1 and Ag2 are coordinated by one P atom from one dppm ligand, one µ 2 -S atom, one µ 3 -S atom and one µ 5 -S, while Ag3 and Ag4 are coordinated by two P atoms from two dppm ligands, one µ 2 -S atom and one µ 5 -S atom.
It is noticeable that the coordination mode of µ 5 -S bonding to mixed metal ions is unique.
In two [WS 4 ] 2-units, the average length of W-µ 2 -S (2.2085 Å) is longer than that of W=S (2.1496 Å), but is shorter than those of W-µ 3 -S of (2.273 Å) and W-µ 5 -S (2.7102 Å). The Ag-S bond distances are in the range of 2.5140 (12)-2.8409 (12)
Å. The average distance of Ag1(Ag2)-P (2.3919 Å) is shorter than that of Ag3(Ag4)-P.
Interestingly, the fragment [(WS 4 ) 2 Ag 4 (dppm) 3 ] in the title complex I is an isomer of [(WS 4 ) 2 Ag 4 (dppm) 3 ](II) (Yu et al., 2001) (Figure 2 ). The main difference being the occurence of the µ 5 -S in complex I. Consequently, in complex I each Ag atom is four-coordinated, while in complex II two Ag atoms are three-coordinated, the other two Ag atoms are four-coordinated.
The mean distance of W-S(2.086 Å) in I is shorter than that observed in complex II (2.136 Å). The average W-Ag length in complex I (3.0356 Å) is similar to that in complex II (3.0406 Å). Alternative method to synthesize complex 1 is using AgBF 4 in place of AgNO 3 in the starting materials.
Refinement
Metal atom centers were located from the E-maps and other non-hydrogen atoms were located in successive difference
Fourier syntheses. The final refinements were performed by full matrix least-squares methods with anisotropic thermal parameters for non-hydrogen atoms on F 2 .
The final refinements were performed with isotropic thermal parameters. All hydrogen atoms were located in the calculated sites and included in the final refinement in the riding model approximation with displacement parameters derived from the parent atoms to which they were bonded. Figures   Fig. 1 . Molecular view of compound I with the atom labeling scheme. Ellipsoids are drawn at the 30% probability level. H atoms have been omitted for clarity. 
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes.
Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. (5) 
